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Introduction. —In th(' coursi' of inv('stif>;ations on the ('cology 
and phytogc'ography of th(‘ Arbucklo Mountains in south-central 
Oklahoma I find the r('dl)nds to Ix' oik* of sf'viual geiuna which 
luive giv(Mi ain|)l(‘ ('vid('nc(' that thi'y are not at pr(‘S(‘nt cl('arly 
understood, (‘ith(*r thiMX' or in otlu'r rc'gions in the west and south- 
w('st. This x(‘ric plat<‘au of linn'stoiu' outcrops with its unique 
flora of d\'xan affinitii's and its int('i('sting geological formations 
has prov(‘d and is still iiroving to h(‘ an area of considerable 
importance botanically. 


Two kinds of rc'dbud ai(' found in the Arbuckli's in close 
proximity to (‘acli other. Oiu' is ('creis rnnaflensis, both the 
typical form with slightly pub('sc('nt h'avi's and th(‘ glabrous 
form, f. qlabrijolia; the otluM’ is ('. rarindrnsi.s var. texensis (C. 
texensis or (\ rcmformi.H). I’or s(«veial years I hav(‘ Ikxmi trying 
to separate' these* two plants em some basis othe'r than leaf-shape 
but have' be'e'u unable) te) elo so. canadenxis is ve'ry e'asily recog- 
nize'd be)th in the* fie'lel anel e)n the* he'rbarium sheet, but the var. 
texensis, altheiugh its le'ave's are* ge'iie'ially re'niform in e)utline, 
fre'eiuently is se.) similar that e'omplete' se'gre'gation is difficult. 

Be'cause' the two e'litities wore* se) diffie'ult te) distinguish, I 
ve'iiture'el to stuely all the* living mate'iial e)f Cereis whie'h was 
available*. ('e)lle*e*l ing trips we*re‘ maele* anel am|)le* spe*e*ime*ns in 
all stage*s eef ele*ve‘le)pme*nt. we*re* e)btaine*el. Ile*rbarium s)ie*e*ts we*re) 
be)rre)we‘el fre)m the* He*rbarium e)f the* Mi.sseiuri Heetanie-al (larele*n, 

* Contribution from tlie Botanical I^alxuatory, rniversity of Oklahoma* No. ( 15 . 
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tlu‘ (li'av Horbariuin, the* I'liitod Stat(*s National H(‘il)ai‘iuin, 
tho Horbariuin of the N('\v Y'ork Hotaiiical (iardt'ii, and the 



‘chanical (’ollcge. 


H(‘ibarinin of the Texas Agricultural and 
To the curators of thes(' h(‘rbaria I am most grateful for thedr 
kindiK'ss in permitting me to (‘xamine their mat('rial. In the 
citation of sp('cim(*ns th(‘ various hei’bai’ia ar(! designat(‘d by th(‘ 
following I('tt('rs: Herbarium of tiu' Missoui’i liotanical (Jarden - 
(MHO); dray Herbarium—((1); U. S. National Herbarium— 
(HS); Herbarium of the N. Botanical daiahm—(NY); Her¬ 
barium of tlu' T('xas A. M. ('ollcge—(4'AM); H('rbarium of 
the Univ. of Okla.—(OU). 

lCxc(‘pt foi' th(* Britton and Bos('‘ synopsis of ('cre/.s' in the 
North AiiK'iican Flora, no d(‘tail<‘d monographic work has beem 
done on th(' g(mus.* Pn'vious to th('ir woi-k, no study was mad(! 
except the tnaitnu'iits in th(' manuals and floras and tlu'se w(M(‘ 
usiially scanty and inad('(juat(‘. Th(‘ (’alifornian and Texan 
l)lants W(M(' consid(‘r('d by many botanists to be idcmtical al¬ 
though Asa dray chairly dilfcrcntia((‘d tin* two. Until Britton 
and Bose’s study th(‘ svnonomv of th<' ('ntir(‘ genus was confus(‘d. 
I'A’cn their monograph faih'd to desigjiate or (‘stablish any t,ype 

Inasmuch as it was luaa'ssarv to study tin* d'exas 
niat(M'ial in connection with my Horistic work in the Arbuckh's, 
it s('('mcd wis(‘ to ('xamiiu' the entire' i^e'nus in Ame'rica fi'om the 


specimens. 


yi('wpoint of a. monographe'r and to prcse'iit the' n'sults of this 
study in the' following j)ages, 

d'he gi'ims in North Anu'rica, as I inte'rpri't it, inchuh's only 
two si)e(*i('s. OiH' of th('S(', C. occidentals^ is re'stricted to arc'as 
west of the Bocky Mountains, chie'Hy to ('alifornia, but also 
occurs locally in the ni'ighboring states of Arizona, Utah, and 
Nc'vada. Tlu' otlu'i- is (’. canadensis with a much broaeh'r range' 
threiughemt e'aste'rn and e'e'iitral Uiiite'd State's anel witli se've'ral 
varie'tie's anel fenins. It is imi)e».ssible for me tee vie'W the' ge'nus as 
e'einsisting eef .-^e've'ral spe'e'ie's, as the pre'vious inve'stigateirs have 

> In i\. Am. FI. 23. pt. 4. 201-202 (1030). 

2 Tnluss one may call the four-page discussion by Greene (in Feddt*, Kep. 
Nov. 11. 108-111. 1012), in which he described 7 new species, a monograph, lie 
adds: “Not that thi're are not more or less plain indications of several more; but 1 
h^avc* that work l-o tlie future, and for furtiutr investigation, now taking in hand 
mainly eert.ain hitherto unde.scribtjd spee.ies Ix'Jonging (o tlu' farlder Southwest and 
West.” Inasmuch as not one of the 7 new specie's described )>y (lr(M*ne in this pap(*r 
is now considered valid, perhaps it is fortunate that “the future” investigations were 
not conducted l)y him! 
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considered it, because the specific lines are essentially weak. 

4 

Nor do herbarium sheets show these specific differences at all 
clearly. I have several sheets before me at the moment, and I 
cannot ascertain whether they are C. canadensis or the var. 
texensis. If I saw the living plant from which each was cut, I 
should probably be able to distinguish the two very clearly. 
Many keys in our manuals and floras arc based, not on living 
specimens which illustrate so clearly the differences in external 
morphology, but rather on herbarium specimens which show 
only seldom those important characteristics that make one species 
taxonomically different from another. 

The following artificial key will help in pointing out those 
differences which occur among the various taxonomic units, 
while other notes pertaining to this treatment may be found in 
the discussion of each. 

A. Fruit 1.8-2.5 cm. broad; petals averaging 9 mm. in length; 

plants of California and neighboring states.1. C. occidcntalis 

A. Fruit 0.8-1.8 cm. broad; petals averaging 7.5 mm. or less in 

length; plants of Mexico, Texas, and northeastward. 

B. Mature leaves thinnish, dull green on both surfaces, 

generally cordate in outline, generally acute at apex. 

C. Young leaves pubescent beneath, the mature ones with a 

few hairs on the under surface, especially along the 
lower parts of the principal veins on the under surface; 

otherwise glabrous.2. C. ennadensis Var. typica. 

C. Leaves quite glabrous on both sides at all stages of 

development.2a. C. canadensus f. glabrifolia. 

B. Mature leaves coriaceous to subcoriaceous, rich deep green, 

shining, and distinctly glaucous above, reniform to cor- 
date-reniform in outline, obtuse to emarginate at apex, 
often merely rounded. 

C. Pedicels and young branchlets quite glabrous at all 

times, leaves entirely so.2b. C. canadensis Var. texensis. 

C. Pedicels and young branchlets densely wooly-tomentose 

both in youth and maturity, leaves slightly so. 

.2c. C. canadensis Var. mexicana. 


1. C. occiDENTALis ToiTcy cx A. Gray. Spreading shrub 
forming thickets with clumps of erect, clustered stems, at ma¬ 
turity 2-4.5 m. high; bark light gray to grayish brown punctate 
with numerous whitish lenticelst stems and branchlets glabrous 


throughout: leaves orbicular and suborbicular to reniform, light 
green with yellowish or often whitish tinge, glabrous to sub- 
glaucous on both surfaces, palmately 7-9-veined, entire, sub- 
coriaceous to coriaceous, 3—9 cm. broad, 2—5 cm. long (from apex 


to top of sinus) ; base cordate with broad (max. 3 cm.) to narrow 
and nearly closed (min. 3 mm.) .sinus; apex retuse to emarginate 
or sometimes cuspidate, often merely rounded; petioles glabrous 
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12-35 mm. long, stipuh's caducous: flowers in s(‘ssile umbels or 
fascicles appearing in th(' spring Ix'fore the leaves, 2-0 in each 
cluster, magenta pink to reddish purple; corolla obscurely 
papilionaceous, 8-12 mm. long; flowering pedicels 7-11 mm. 
long: pods abundant, oblorig, flat, the upper suture with a con¬ 
spicuous winged margin, 4-9 cm. long, 1.8-2.5 mm. broad at 
maturity, attenuate or abruptly acute at apex; fruiting pedic(‘ls 
divaricate to pendulous and somewhat arcuate, 10-14 mm. long; 
s('(‘ds orbicular, 3-4 mm. in diameter, but few matun' oiu's in a 
pod.—Host. Journ. Nat’l. Hist. (Planta<' Lindhc'imerianae, pt. 2) 

6. 177 (1850); Jep.son, FI. W. Mid. Calif, ed. 1, 280 (1901); ed. 
2, 215 (1911); Man. FI. PI. Calif. 511 (1925); Tidc'strom, FI. 
lUah & Nev. in Contr. U. S. Nat’l. H('rb. 25. 287 (1925); 
Britton & Rose in N. Am. FI. 23, pt. 4. 202 (1930); Munz, Man. 
s. Calif. Hot. 243 (1935); Jep.son, FI. Calif. 2. 238 (1936). C. 
califoniica Ton*, ex Benth., PI. Hartw. 361 (1857). 
ocridentale Greene, Man. Reg. S. F. Bay 84 (1894). C. nephro- 
phylla Greene in Fedde, Rep. Sp. Nov. 11. Ill (1912). C. 
orbiculata Greene in Fedde, Rep. Sp. Nov. 11. Ill (1912); 
Tidestrom in Contr. U. S. Nat’l. H(‘rb. 25. 287 (1925). C. latis- 
,sima Gr('(‘ne in Fedde, Rep. Sji. Nov. 11. Ill (1912). C. orci- 
denlalts var. orbiculata (Greene) Tid('str. FI. Ariz. and N. Mex. 
155 (1941).—Rocky stream-banks, canyons, hillsides and chaj)- 
arral, California east to Arizona, w. Utah and sw. X(‘vada. 
Th(‘ following are a hnv of th(5 characteristic spc'cinu'ns. Cali¬ 
fornia: in California, without definite locality, Ilarhveg, no. 1706 
[Type Kew; isotype N. Y.]; “Bois rouge, frequent along stn'ams 
on the upper part of the Sacramento” 8 April & 27 May 1846, 
Fremonl's Expedition to Calif.; chaparral. Middle Tulare, Eurpu.^, 
no. 5608 [MBG, G, US]; at the Gey.sers, Sonoma Co., Holander, 
no. 3946 [MBG, G, US]; Cuyarnaca Mts., Edward Palmer, no. 72 
[MBG, NY]; Plea.sant Valley, Napa River Basin, Jepnon, 23 

1897 [MBG, G]; Rumsi'y, Yola Co., C. F. Baker, no. 2935 
[MBG, G, US]; (’alifornia, Fremont, 1845-7 [MlRl, G, NY]; b('- 
tw(*en C’uyamaca Oriflamme mines, San Diego Co., Abrams, no. 

3924 [MBG, G, US, NY]; Borax Lake, J. Torreij, no. 108 [MBG, 
G, NY[; open woods, Mt. Konocti, 2()00 ft., Laki' (’o., Blan,kin¬ 
ship, 17 April 1929 [MBG[; California, without locality, Vaseij, 
1875 (type of C. nephrophylla (ooene) [US[; mountains of central 
(’alif., (i. B. (Hrard, July 1902 (tyi)e of C. latissima Greauu') [US]. 
Arizona: without di'finiti' locality or date, Otto Kuntze [NY]; can¬ 
yon 2 miles below Pagumpa, M. E. Jones, no. 5089 [MB(_i, US, 

NY]; Hermit Creek near camp. Grand Canyon, Eastwood, no, 

6010 [G]; frequent along creek below El Tovar, Grand Canyon, 

alt. 3000 ft., Hanson d' Hanson, no. A739 [MBG]; Bright Angel 

Trail, Grand Canyon National Park, Cocomino Co., C. B. Wolf, 

no. 3187 [G]; north slope Superstition Mts., Goodding, 15 May 
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1937 [US]; Grand Canyon, Sturdevant, May 1927 (as C. arizonica 
Rose, n. sp.) [US, NY]: Grand Canyon, Indian Gardens, Goldman, 
no. 2231 (as C. arizonica) [US, NY]. Utah: rocky canons, 
Diamond Valley, Gooddin^, no. 899 (type of C. orbicidata Greene) 




Mat I, Range of Cercis occidentams; II, of C. CANAt>E.\si.s var. texe.nsis; 
III, of C. CANADENSIS var. .mexk'ana; IV’, areas in North America represented 
by species of Cercis. 


[MBG, NY, US]; Red Hud l^ass on Bernheimcr Trail to Rainbow 
Bridge, San Juan Co., //. C. Culler, no. 2850 [NY]. Nevada: 
Willow Springs, La Madre Mts., alt. 1200 m., Clark Co., Clokey, 
nos. 7978 & 7979 [G, NY]; near mountain spring. Charleston 
Mts., Vernon Bailey, Coidlle & Funston, no. 1883 [US]; vicinity 
of Kayenta, John Wetherill, 1922 [NY]. FI. Feb.-Apr. Map I. 
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Hocaiiso th(‘r(' ini}i;ht b(' some* confusion as to the typo sp(‘cimon 
of C. (H'cidentalis it is appropriato hero to give a brief history of 
the name. 

It was first published by Gray in Plantae ]dndheimeriana(' 
th('r(‘by validating th(‘ unpublislu'd and earlier (‘pithet of 'Poney. 
Gray took it up for a vari('ty of Benthain’s which was d(‘scrib('d 
but not named. This vari(‘ty was found(‘d on Ilartweg no. 170() 
coll(‘ct(‘d in California, and this specimen must ther(‘for(' b(‘ 
r(*gard(‘d as th(‘ type of C. ocridentnlis. lieing in the H<'rbarium 
of th(' Royal Botanic Gardens, Kew, England, it (‘annot now b(‘ 
obtained, but an i.sotype is available' at th(i He'rbarium of the' New 
York Botanical Garden, and it is unquestionably the California 
sj)(u*i(‘s. 

Howc'ver, in Plantae LindlK'inu'rianae', no. 377, which is the 
plant to which Gray referred, is not the Californian spe'cies but 
the Texas one which in this paper I am calling C. canadensis 
var. texensis. This Texan plant was distinguishe^d from the 
Californian one by Dr. Gray although no definite' name; was 
assigned to it. He did cite C. rcniformis in syne)ne)my, but this 
was mere'ly a manu.script name'. It seems reasonable that 
Lindheimer’s no. 377 she)uld bee'ome' the' type for my C. canadensis 
var. texensis instead of the* type' for C. occidentalis, as at first 
se'e'ins appare'nt. However, unde'r the International Rules, the' 
Hartweg plant become's the type e)f the' latte'r and no e)ther 
designation is neces.sary or alleewable. 

That C. occidentalis is quite a distinct specie's from C. cana¬ 
densis seems re'adily apparent to one' who is familiar with the' two. 
The we'stern plant has pexls whie*h ave'rage much longe'r and 
bre)ade'r than any othe'r re'dbud and the fle)wers are slightly larger 
and more reddish in color. The shape of the le'ave's of this plant 
re.sembles ve'rv clo.selv that of C. canadensis var. texensis but the 

% 4.. 

average size of each leaf is smaller. 

As I see it, this plant of California and ne'ighboring state's is a 
spee'ies with no contemporary connection, either phytoge'o- 
graphically or ('cologically, with the' e'aste'rn re'elbud. Further 

point will be given under the he'ading of 



dise'ussion on 
Phylogenetic Relationships. 

Its distribution is most adequately di.scu.ssed in Jep.son’s Flora 
of C'alifornia and need hardly be' repeated here. Arizona seems 
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its most eastern limit and no herbarium which I have examined 
has a record of its occurrence in New Mexico. 

Although Ro.s(‘ was impres.sed by specimcuis from the Grand 
Canyon of the (Colorado Riv(‘r in Arizona which seemed to differ 
from th(' typical Californian shrub, he never published his “C. 
arizonica” as a new sp(‘cies. He did, howev(U’, annotate .several 
sheets with this nomen. W(; can assume that th(‘ annotations 
were made during the (‘arly part of his studies on the genus and 
that a more thorough examination of the material brought him 
to the conclusion that a distinct species or variety was not 
warranted.‘ With such a postulation I am in .sympathy. I can 
.s(‘e no obvious difference's between the Arizona and the Cali¬ 
fornian material. Ecological conditions are sufficient to cau.se 
various modifications in the* vegetative portions of the plants 
and it is the.se factors which must be taken into con.sideration in 
studying speciation in one* ge'nus over a widespread area. 

The nomen arizonica” unfortunately got into print in two 
different bidletins publishe'd by the United States National 
Park Service; Plants of the* Grand Canye)n Nat. Park by Pauline 
Me*ad Patraw, Tech. Bull. 6. 23 (1932); and Tre*e\s of Grand 
C^anyon Nat. Park by Natt N. Dodge, Nat. Hist. Bull. 3. 56 



(1936). Since* in each ea.se* “C. arizonica” is a mere* nomen, 

without de.seription, the* name* must be di.scarded as invalid. 

E. L. Greene was perhaps as great a “splitter” as American 
systematic be)tany has ye‘t ene'ountered. In Cercis (as in most 
e)the*r ge*ne*ra) his new spe*cie*.s are* nume*re)u.s anel all appear to be 
un.se)und. Careful and critie'al analvsis n've'als them to be* me*re‘ly 

» There is in the Heri)arium of the New York Botanical Garden an herbarium sheet 
on which is pasted the correspondence between Dr. W. H. Camp of that insti 
and Mr. W. A. Dayton. Senior Forest ticologist, Forest Service, U. S. D. A. These 
letters written in 1930 pertain to the possibility of the occurrence of C. Occident a Us in 
Utah, and its relation, if any, to C. orbiculata Greene. Camp assures Dayton that 
Britton & Hose considered C. orbiculata to be merely a synonym for C. occidentalis 
and that there is only one station for it in Utah. Diamond Valley (L. N. Goodding, 
no. 899). lie goes on to say: “ Cercis occidentalis, on the basis of our material, seems 
to be somewhat more common in Arizona, with specimens from Pagumpa. Kayenta, 
the Grand Canyon and an Otto Kuntze specimen without definite locality. According 
to the annotation labels, these all were put into a provisional species—‘C. arizonica* 
by Dr. Rose between 1922 and 1927. The ‘species,’ however, was never published, 
and after carefully examining the Arizona specimens and the one from Utah in con¬ 
junction with the California material, including the type material seen by Torrey 
(which rests in our ht^rbarium). I am of the opinion that Britton & Rose were quite 
justified in keeping all the material from these three states in Cercis occidentalis 

Torrey.” 
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ocolof^ical variants in tho broacU'st sense of th(‘ term, ami by no 
systematist today are these species of Cercis considered valid. 
In this g(mus the types from which Gre(MK' d(‘scribed C. latissinia, 
and C. orbicidata an* not at all different from C. orridentalis in 
fimdamental characb'rs although sup(‘rficially and to an un¬ 
trained (!ye they do differ. 

This specie's eve'ii today is fn'quently cor)fus(*d with the Texas 
redbuds and several manuals on ('alifornia botany list its range 
as “east to Texas.” For many years it was considc'red to be* 
ide'iitical with Mexican and Tc'xan mate'iial but Britton and 
Rose })ointed out that C. occidentalis did not occur in those* 
1 ’e‘gions. 

2. C. e;ANADENsis L., Var. typica. Small to large tree 7-12 
m. high; trunk straight, se'parating into stout brane*he*s abe)ut 
.‘1 m. from the ground and feerming a wiele*, Hat he'ael; bark dark 
gray to grayish brown, jninctate* with nume*rous dark gray lenti- 
ce'ls; ste'ins and brane*lile*ts glabrous throughout: le‘ave*s brejaelly 
e)vate* te) ovate-ce)rdate, dull green on both surface's anel neveu’ 
shining, glabrous abe)ve', me)re e)r less pube*se*ent be'le)w e)r with 
mere'ly tufts of hairs along the veins anel mielrib, palmately 
7-9-veined (more* freque*ntly 7), entire, membranae*e*e)us whe'n 
young, at maturity be'coming thicker anel somewhat subcoria- 
ea'ous but never truly coriacee)us, 6-15 cm. broad, 5-10 cm. long 
(from ape'x to top of sinus); base cordate* to subtruncate with a 
broad (max. 6 cm.) or shallow (min. 1 cm.) sinus; ape'x acute* to 
subacuminate or me)re* often Jibruptly contracteel inte) a she)rt. 
peeint; pe*tiole*s e)f mature* le^ave*s glabreeus, 3-5 cm. le)ng; stipule's 
caduce)us: flowe*i's in se*ssile* e*luste'i‘s appe*aring in the spring 
before* the* le*ave*s, 2—6 He)we*i‘s in e‘ae*h e*luste*r, mage*nta te) pur|)lisli 
j)ink; e*e)re)lla e)bscure*ly papilionae*e*ous, 6-10 mm. Ie)ng; Howering 
pe*elice*Is 6-10 mm. leeng: pe>ds nume*rous but not se) abunehint as 
iei C. occidentalis, eeblong, flat, the* uppe*r suture with a winge'el 
margin, 6-10 cm. le)ng, 0.8-1.8 cm. bre)ael at maturity, le)ng- 
attenuate* at apex; fruiting pedie*e*ls divaricate, reflexed or arcuate*, 
9-14 mm. long; seeds oblong to suborbicular, 4-5 mm. le)ng.— 
C. canadensis L., 8p. PI. 1. 374 (1753); Lamarck, Die*t. 2. 586 
(1783); Michaux, FI. Bor.-Am. 1. 265 (1803); Pe*rsoon, Synop. 1. 

454 (1807); Pursh, FI. Am. Se*pt. 1. 308 (1814); Nuttall, Gen. 1. 
283 (1818); DC., Pre)d. 2. 518 (1825); He>ejker, FI. Bor.-Am. 1. 
167 (1829); T. & G., FI. N. Am. 1 . 392 (1838); Die*trich, Synop. 
2. 1515 (1843); Chapman, FI. s. U. S. 114 (1860); Sargent, For. 
Trees N. Am., 10th Ce*nsus U. S. 9. 61 (1884); Sargent, Silva N. 
Am. 3. 95. tab. 133 (1892); Mohr, PI. Life* Ala. in Contr. U. S. 
Nat’l He*rb. 6. 555 (1901); Britte)n, Man. FI. n. U. S. & Can. 529 
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(1901); Small, FI. so. U. S. 584 (1903); Robinson & Fornald in 
Gray, Man. od. 7. 505 (1908); Britton & Brown, Ill. FI. ed. 2. 2. 
335 (1913); Small, FI. se. U. S. od. 2. 584 (1913); Sargent, Man. 
Trees N. Am. ed. 2. 604 (1922); Britton & Hose in N. Am. FI. 
23, pt. 4. 202 (1930); Rydberg, Pd. Pr. & PI. 451 (1932); Small, 
Man. se. P4. 659 (1933); Stemen & Myers, Okla. P4. 214 (1937); 
Steyermark, Spring Pdowers of Missouri. 291 (1940); Deam, FI. 
Indiana. 585 (1940). C. canadensis pubescens Pursh, FI. Am. 
Sept. 1. 308 (1814). C. dilatala Greene in P^edde, Rep. Sp. Nov. 
11. 110 (1912). C. ellipsoidea Greene in F'edde, Rep. Sp. Nov. 
11. 110 (l912).—Deep rich woods or in flood-plains and river 
thickets from Conn. w. to Iowa, south through Kans. & Okla. to 
Tex. and ne. Mex. The following are a few characteristic speci- 

Connecticut: dry woods, West Rock, New Haven, 
“apparently native,” E. //. Fames, no. 11,521 [G]. Pennsyl¬ 
vania: woods along stream tributary to Schuylkill River, w. of 
Shawmont, Philadelphia Co., Fogg, no. 11,741 [G]; streamlet 
tributary to Perkiomen Cr., near Areola, Montgomery Co., 
Long & St. John, no. 2420 [G]; damp woods. Bear Creek, Alle¬ 
gheny Co., J. A. Schafer, no. 645 [G]. Delaware: rich woods 
near Centre.ville, A. Commons, 2 July 1866 [G]; Rockland, Edw. 
Tainall, without date or number [G]. Maryland: moist, .sandy, 
loamy woods along Great Bohemia Creek, Middle Neck, Cecil 
Co., Long, no. 37,303 [G]; edge of woods near Plummer I.sland, 
Blake, no. 9342 [G, US]. District of Columbia: woody hill¬ 
sides, vicinity of Wa.shington, E. S. Steele, 20 Ap. & 15 May 1896 
[Gj. West Virginia: Parkersburg, Wood Co., W. V. U. Botani¬ 
cal Expedition, 19 June 1929 [G, US]'; woods near White Sulphur 
Springs, Greenbrier Co., F. W. Ilunnewell, no. 2668 [G]. Vir¬ 
ginia: w(‘stern slope of Bull Run Mts., Fauqui(‘r Co., Allard, no. 
276 [G, US]; rocky wooded slope, .south bank of Roanoke River, 
Goode’s Bridg(“, Mecklenburg ('o., Fernald Long, no. 7083 
[G]; Bi'dford Co., A. //. Curtiss, 10 Ap. <!!: 1 Oct. 1871 [G]; rich 
wooded slop(^, 4 miles s. of Stony Creek, Fernald d* Long, no. 
8311 [G]. North Carolina: Biltmore, Biltmore Herb., no. 314b 
[G, US]; creek bank near Raleigh, Wake Ck)., (lodfrey, 31 Mar. 
1938 [G]. South Carolina: rich woodland, junction of Santee 
Canal and Santee River west of Pineville, BerkiJey Co., (iodfrey 
d Tryon, no. 1587 [G]; S. Carolina, ex. herb. J. Torrey, without 
date or number [GJ. Georgia: circa urbern Augusta, Olney d 

no. 24 [G]. Florida: Fernandina, C. E. Faxon, Feb. 
1873 [G]; Florida, Chapman, without date or number [G]. 

Michigan: up Huron River, ne. of waterworks, Ann Arbor, 
Washtenaw Co., Burnham, 6 May, 14 June 1899 [G]; primitive 
fore.st, South Haven, L. II. Bailey, 22 June 1880 [G]. Illinois: 
rich woods, clay .soil, Decatur, Gleason, no. 209 [G]; along streams, 
P('oria, common, F. E. McDonald, Ap.-July 1904 [G]; rocky 
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grassy slope at edge of island, Altorf Island, Kankakee* C’o., 
Laming efr Sherjf, no. 7 [Cl]. Kentucky: along Cumberland 
River, Bell County, T. II. Kearney, no. 439 [Gj; east of Tygarts 
Riv(*r near Cascade; Cave'rns in rich woods. Carter C'o., L. B. 
Smith, Ilodgdon, et al, no. 3493 jG]. Tennessee: edge* of woods, 
Kingston Springs, Cheatham Ck)., Svenson, no. 48 [G]; on lime¬ 
stone ledge west of Whitwell, Marion Co., E. B. Ilarger, no. 7794 
[G]. Alabama: woods, Troy, (I. II. Leland, 23 Feb. 1891 [G]. 
Mississippi: near campus in woods, U. of Mi.ss., J. IFuc, 3 Mar. 
1923 [OU]. Iowa: Hamburg, Pammel, 4 July 1914 [G]; wooded 
bluffs, Decatur Co., Fitzpatrick & Fitzpatrick, 7 May 1898 [G]. 
Missouui: woods, Whiteside, John Davis, no. 958 [G]; sparsely 
wooded hillsides se. Cedar Gap, Ozark Mts., O. E. Lansing, Jr., 
no. 3075 [G]. Arkansas: creek banks and bottoms, Jasper, 
Ne'wton Co., Demaree, no. G378 [G]. Louisiana: Loui.siana, 
Dr. Carpenter, ex. herb. George Thurber, without date or number 
[G]. Kansas: low woods, Riley Co., J. B. Norton, nos. 121 and 
121a [G]; near city limits of Hays, Ellis Co., Earl Bondy, no. 
528 [OU]. Oklahoma: river bottoms, near Idab(*l, McCurtain 
., II. W. Houghton, no. 3755 [G]; flood plain of S. Canadian 
River, 3 miles e. of Norman, Cleveland Co., Hopkins A* Van 
Valkenburgh, no. 1205 [OU]; rich woods in Hunton Lime & Wood¬ 
ford Chert Formation near Mill Creek, Johnson Co., Hopkins, 
no. 48G5 [OUj. Texas: woods, Corsicana, Navarro Co., Rever- 

, 25 April 1902 [MBGj; n(*ar Houston, Lindheimer, 1843 
[Gj; Houston, G. L. Fisher, 10 Mar., 11 Apr. 1913 (as C. reni- 
formis) [NYj; ni'ar Wiaitherford, S. M. Tracy, no. 8030 (as C. 
occidentalis) [G, US, NY). Mexico: .small tns; on Hacienda 
Vista Hermo.sa, 35 miles s. of Monterrey, Nu(;vo Leon, S. S. 
White, no. 1538 [Gj; above El Ro.sario, vicinity of Marmol(;jo, 
Sii'rra de San Carlos, Tamaulipas, H. 11. Bartlett, no. 10855 





. F/. Mar.-Apr. MapI\'. 

Our familiar n'dbud, which is th<‘ .state tree of Oklahoma, has 
the mature leaves, wh(‘n dry, thin in texture and very brittk; on 
the herbarium sheets. Th(‘y are invariably cordate in gen<‘ral 
outline and usually acute at the apex. 

Gri'ene’s C. ellipsoidea ajipears to be merely C. canadensis in 
ev('ry detail. I have before me his type (from the United States 
National Herbarium), collected by J. A. Gaut in tin* Wichita 
Mountains of Oklahoma (no. 1G7) and it dilh'rs in no way from 
my conception of, nor from tin* availabk; d('.scri|)tion.s of, C. 
canadensis. 

In habitat it is found mon* frequently in moist woods and 
floodplains or riv(‘r thickets and even in the dry Arbuckle 
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Mountains one finds it most frequently in low woods in the soils 
of the Woodford chert formation. When it grows on soils derived 
from other geological formations, it will always occur on the 
border of one of the small streams running through the region. 
One concludes, therefor<‘, that it cannot tolerate conditions 
which are extremely xeric. 

Geographically, it extends from New Jersey south to northern 
Florida, west to southern Ontario, and southward through the 
middle prairie states to Texas and northeastern Mexico. I 
emphasize this broad distribution here, for I consider this species 
to be the one from which the other entities were derived. This 
point will bo discussed later under Phylogenetic Relationships. 

2a. C. CANADENSIS f. GLABRiFOLiA Fcm. Differing from the 

typical form only in having the leaves quite glabrous on both 
surfaces.— Rhodora, 38. 234 (1936); Steyermark, Spring Flowers 
Missouri. 291 (1940); Deam, FI. Indiana. 586 (1940). C. 
(jeorgiana Greene in Fedde, Rep. Sp. Nov. 11. 110 (1912).— 
Throughout the range of the typical form. 

This form seems fairly common. About one-half the speci¬ 
mens which I have examined have the leaves quite glabrous on 
both surfaces and even on the principal veins of the lower surface 
there is a conspicuous absence of any form of pubescence. 

Greene’s type of C. georgiana {R. M. Harper, no. 363, Pigeon 
Mt., Walker Co., Georgia, 3 Aug. 1900) illustrates such a plant 
but his epithet cannot be used for this form under Article 16 of 
the International Rules. Fernald’s much more suitable name for 
this glabrous entity is quite valid and must stand. 

Because it would add considerably to the length of this paper 
to cite specimens of this form, and because such citations are 
hardly necessary in an entity whose only difference from the 
typical form is the absence of pubescence, such citations have 
purposely been omitted. 

2b. C. CANADENSIS, var. texensis (S. Wats.), n. comb. Tall 
shrub producing a clump of erect, clustered stems, more rarely 
tree-like, at maturity 4-10 m. high; bark light red-brown be¬ 
coming gray-brown in age; stems and branchlets glabrous 
throughout at all times: leaves reniform to orbicular or more 
rarely reniform-cordate to orbicular-cordate, deep rich green 
becoming dark green in late summer, glabrous and very glaucous 
on both surfaces giving a shining, waxy appearance even when 
dried, palmately 7-9-veincd, entire or undulate and somewhat 
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H'pand, vciy coriafcous, (5-15 cm. broad, 4-11 cm. long (from 
apex to top of sinu.s); base cordate with a broad (max. 3 cm.) to 
narrow and nearly closed (min. 4 mm.) .sinus; apex acute or retu.s(‘ 
to cmarginate, rarely cuspidate and more rarely rounded; 
petioles of mature h'aves glabrous, 2-5 cm. long, stipules cadu¬ 
cous: flowers in .ses.sile clusters or fa.scicles appearing in very 
early spring before the leaves, 2-6 flowers in each cluster, corolla 
magenta-pink, 6-10 mm. long; flowering pedicels 6-10 cm. long, 
0.8-1.8 cm. broad at maturity, attenuate; at apex; fruiting 
pedicels divaricate, reflexed or arcuate, 9-14 mm. long; .seeds 
oblong to suborbicular, 4-5 mm. long.— C. occidentalis var. 
lexensis S. Wats., Bibl. Index. 209 (1878). C. occideritalis, var.. 


A. Gray in Bost. Journ. Nat. Hist. 6: 177 (1850). 


nifor 


Engclm. ex. S. Wats, in Proc. Am. Acad. 17. 348 (1882); Coulter, 
Man. Phan. & Pterid. w. Tex. in Contrib. U. S. Nat’l. Herb. 2. 91 
(1891); Brit. & Rose in N. Am. FI. 33, pt. 4. 202 (1930); Sarg., 
Man. Trees N. Am. cd. 3. 604 (1933).^ C. texensis Sarg. in Gar¬ 
den & Fore.st 4. 488 (1891); and Silva of N. Am. 3. 97 (1893). 
C. nitida Greene in Fedde, Rep. Sp. Nov. 11 . 110 (1912). C. 
occtdentalis Torr. in Coulter, Man. Phan. & Pterid. w. T('x. 91 
(1891) and in Small, F\. ho. U. S. eds. 1 & 2. 584 (1903; 1913), all 
as to plant de.scribed but not as to name.—Dry calcareous out¬ 
crops and escarpments, Arbuckle Mts. of sc. Okla., c. & w. Tex., 
except the Panhandle, s. to ne. Mex. The following specimens 
are charaeteristie. Oklahoma: steep slopes and gully-bottoms 
of xerie pasture, Viola limestone, Arbuckle Mts., Hopkins, no. 
4768 [OU]; limestone hills, near Turner Falls State Park, Ar- 


ifor 


(US, 


NY, MBG); Platt National Park, Antelope Spring, (!. M. 
Merrill, no. 1186 (NY); limestone bluffs, Marietta, Love Co., 
E. J. Palmer, no. 10,411 (MBG). Texas: Flora Texana exsic- 
eata, Lindheimer, won. 377 k 377b (Type in MBG; isotypes in 

G, US); thickets in rocky soil on the upper Guadaloupe, Lind- 
heimer, no. 366 (as C. reniforrnis, n. sp. Engclm.); in deep lim(‘- 
stone canyon near Viaduct, Valverde Co., E. J. Palmer, no. 
33,480 (as C. occidentalis) (NY, US, MBG); Kerrville, Kerr Co., 
A. A. Heller, no. 1653 (as C. occidentalis) (NY, US, MBG); 
rocky hill, Austin, Elihu Hall, no. 165 (as C. occidentalis) (NY, 
MBCi); Comanche Springs near New Braunfels etc., Lindhcimer, 
nos. 752 k 753 (as C. occidentalis) (NY, OU, G, US, MBG); 
small tree in canyon-bottom, 20 miles s. of Sweetwater, Nolan 

* Although the copyright of 1933 was obtained after Sargent’s death, the Lil>rary 
of Congress gave the printing which followed a separate card, indicating the fact that 
a third edition had been published. The first one appeared in 1905. the second in 
1922 and the third in 1933. But no copyright was obtained for the reprinting of the 
second edition in 1926. Therefore, according to the Library of Congress, this 1933 

edition is the third and not the fourth, although actually four printings have been 
made. 
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Co., (t. J. Goodman, no. 2253 (as C. occidentalis) (NY, OU, G, 
MBG); high limestone hills, Johnsvillo, Erath Co., E. J. Palmer, 
no. 14,205 (MBG); woods along small stream near Brownwood, 
Brown Co., E. J. Palmer, no. 26,815 (MBG); stony upland, west 


(MBC 


(MBG) 


Station Creek, Hood Co., Heverchon, 5 Sept. 1903 (MBG). 
Mp:xico: Rancho Agua Dulce, moist wooded canyon on eastern 
slope of the Sierra de San Manuel near Muzquiz, Coahuila, 
Wijnd & Mueller, no. 388 (NY). Map II. 

Sargent would hav(‘ been (‘orn'ct in taking up the name texensis 
for this calciphilous plant of Oklahoma, Texas, and northeastern 
Mexico had he treated it as a variety. The name C. reniformis 
was merely cited as a mann.^^cript one by Gray as constituting a 
.separate variety to which he actually a.s.signed no naim; whatso¬ 
ever. Watson later supplied the variedy with the name; texensis 
and referred back for its validation to (bay’s description (“flori- 
bus etiam i)aulo minoribus, foliis supra nitidiorbus”—Bost. 


Journ. Nat. Hist. 6. 177). 


renifor 


fore b(‘com('s th(‘ first v’alidly published name as a variety and 
must b(^ used if the plant is r(‘garded as such. Whereas, C. reni- 
Jormis, taken up by Wat.son in 1882, would be the correct name if 
it were n'gardt'd as a .separate' spe'cies. This is in accordance with 
Article 16 of the International Rules. 

In the field this vari('tv looks v('rv similar to tvpical C. cana- 

% % X 

densis but differs chic'fly in having the h'aves thick and leathery 
and very glaucous. Usually the' shrub e*an be' distinguished im- 
me'diately by these glistening, shining leaves. In the typical 
form there is no .sheen to the' leaves; they are merely dull green. 

In the' Arbuckles the twe) eeften grow in e*lo.se proximity, and I 
know of .se've'ral localitic's where they greew side by .side. So 
obvious is the differene'e in the' mature' leaves that even the 
dullest stude'iit in my e'la.s.se's in systematie' botany can always 
distinguish one' from the eethe'r, whe'ii he' se'e's them in the field. 

Studie's have be'e'ii made' freem e'arly spring continuing through 
late' fall in an attempt tee finel e)the'r charae*te',rs by which to dis¬ 
tinguish this variety from the' tyjeie'al e)ne'. But all have failed. 
The flowers are similar in e've'iy way, the' pods are identical and 
.so are the .seeds. 

Even the le;aves, in many instances, are' alike. In general, 
var. texensis po.ssesses a leaf which is re'niform in shape and often 
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the margins will bo iiiululato to subrepand and tho ai)io(‘s obluso 
or roundod: but tho loav(\s mav soinotimos bo morolv broadlv 
oordato with an aouto ap(‘x. I havo so(‘n diff(‘ront typos of Ic'avos 
on tho saino treo. And in C. canadctms, although tho loavos ar(' 
normally oordato and aoutxi, tho matun' loavos in latc^ fall will 
ofbui b(i broadly ovalo-nMiiform to suboordato. Th(‘ sinus at 
tho baso of tho loaf might bo oxpc'olod to bo constant, in which 
oas(‘ n'liiform and oordato. l(‘av(‘s would b(' (*asily distinguishcal. 
But with tho mombors of this genus such oonstano}' appc'ars 
absent, and eordat(‘ haivc's may hav(‘ (dthor a bioad sinus (as 
much as 6 cm.) or a very shallow oiu' (1 cm.). Thai th('S(' dis- 
oropanoios may occur on tho same spocimon is proved by hold 

data. 

In other words, my observations s('(‘m to indicate' that the' 
shape of the loavos is, at h'ast in Cerci.s, one of tho poon'st pos- 
.sibl(' characters to use. lj('af-t('xtur(' is about tho onlv real dif- 



V 


foronco which I sec botwoe'ii (\ canadensis and C. texensis and 
bea'ause* of this fact, I fool that C. texensis must b(' re'duce'd in 
rank from a separate spe'edos to a variety of C. canadensis. 

This variety occurs almost oxclusivoh' on the* olel palooze)ie* 
lime'stonos of northe'rn Me'xie’o, Te'xas, anei the* Arbucklo Moun¬ 
tains of Oklahoma whore it is ve'rv ce)mmon. No roe‘e)rels fe)r its 
oe'curronoo in New Me'xie'o are* available* and in Oklahe)ma it 
seems quite absent from the* e)the*r and me)ro youthful limestone 
are'.as in tho state*. In the* Arbue*kle's one* e*an ahvays spe)t it e)n 
tho driest and most exposotl outcroi)s of pure limoste)ne*, c 
in tho Viola, Hunton, and Arbue’kie* fe)rmations. But, in nume*r- 
ejus instances it grows ne*ar He)ne*y Cie*ek, whore that small 
stre*am flows through the* Vie)la hills, within a few feet e)f C. 
canadensis, whie*h re*quire*s e*e)nside*rablo moisture. 

In ge*neral, a redbud found in the* Arbuckles (at least whe*n 
fe)und in tho flowering stage*) is saiel to be* C. canadensis if it grows 
on the* banks of Hone*.v ('re'ok e)i- in the* woodland se)ils e)f the* 
Wooelford ch(*rt e)r Ce)lbe*rt Pe)rphyry. But if it oce’urs e)n the? 
higher, e*xpose*d, anel epiite* dry eeute'reeps e)f lime*, it is .said te) be* 
tho var. texensis. Actually, in the jlowcring condition one cannot 
tell the two plants apart unlc'.ss e)no knows from what location tho 
spoe’imen came, and e*ve*n the*n tho de*te*rmination may not bo 
foolproof. Tho young le*ave*s e)f bejth are* shining and only acquire* 
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(in the case of C. canadensis) the dull green aspect during later 
months. Herbarium and field data agree perfectly in supporting 
this conclusion. 

The above facts are mentioned with considerable embarrass¬ 
ment, but perhaps they will aid in making more plausible my 
reasons for reducing (7. texensis in rank. When in their early 
stages of development two plants are so alike even in the field 
that they cannot be readily distinguished, it is high time that 
someone investigated the case more thoroughly. 

Because the California plant was so long considered to be 
identical with this Texas-Mexican one, its distribution has been 
incorrectly given in many of the manuals and floras. In both 
editions of Small’s Flora the C. occidentalis is this plant while in 
Coulter’s Manual of the Phanerogams of Western Texas the C. 
occidentalis and the C. reniformis are both the same plant and arc 
both merely synonyms for this variety. Likewise, in all the 
manuals of California botany the range of C. occidentalis, which 
is given as extending to western Texas, is inaccurate due to the 
fact that no differentiation was made between the two different 


entities. 

In Sargent’s Silva of North America (vol. 3) the last paragraph 
on page 97 reads as follows: ‘'Cercis texensis was discovered by 
.J(‘an Louis Berlandier at Comancheries, in the valley of the 
lower Rio Grande, in November, 1828.” Then, in a footnote on 
the same page he adds: “Cercis texensis was named by Engelmann 


MSS. Cercis renifor 


This gives 


the impression that the type' for this plant should be the Ber¬ 


landier specimen, 
herbarium sheet 


but such appears to be not the case. That 
in the collection of the Missouri Botanical 


Garden bears no nomenclatorial annotation whatsoever on the 
original label. On the sheet itself (but not on the label) is a 
notation as follows: “According to Prof. Sargent this is part of 
probably the first collection of this species. ” But on the other 
hand, a Lindheimer specimen (no. 366) bears the annotation on 
the label itself “reniformis n. sp. ” which I take to be the material 
which Engelmann studied when he named the species. However, 
because this specimen had to be dug out of an herbarium, whereas 
Lindheimer’s no. 377 is cited in a published work, it seemed best 
to designate the latter as the type for this variety. 



208 


liliodora 


(June 


2c. C’. CANADENSIS var. mexicana (KosiO, n. comb. Similar 

to var. texensis cxc(*pt for th(‘ wooly tomentiim on th(‘ young 
branchlcts and petioles and foi' the und(“r surface of the heaves, 
which is pubescimt especially on the veins and rnidiib.— C. 
mexicana Ro.se in N. Am. FI. 23, pt. 4. 202 (1930).—Dry rocky 
calcareous hills, e. <fe c. Tex. N. M(‘x., south to M(‘xico. Tin* 
following art' characteristic specimens. Tex.a.s: rocky bluffs, 
Brown Co., Reverchon, Apr. 1882 (as C. reniformis) (MIRl, US); 
rocky hills, C'oombs Branch, Dallas (>)., Reverchon, no. 2998 


renifor 


(MBG); Sander.son, M 


Rd., 44 mi. 


from Marathon, T(‘rrell Co., Ferris Duncan, no. 2828 (MBG); 
calcareous hills m^ar Blackw(41, Nolan Co., E. J. Palmer, no. 
34016 (as C. reniformis) (MBG); Sheffii'ld, M. E. Jones, no. 
25931 (as C. occidentalis) (MBG); Brewstiu- (kj., \\ L. Corn, no. 


FAM 


iformis) (MBG, NY); Wad<' Canyon, ('hisos Mts., 


Br(‘wst(‘r Co., (). E. Sperry, no. 593 


if or 





Sandenson, C. R. Orcutt, no. 722 (US); mair Austin, F. F. Coville, 
no. 1815 (as a new species, Gr<‘(‘ne, ined.) (US). New Mexico: 
without locality and without date, only the notation: “Camels 
eat this,’’ Mr. Blake [NY]. Mexico: 21 mih^s se. of Monclova, 
Caracol Mts., Coahuila, Dr. Edward Palmer, Sept. 1880 (as C. 
reniformis) [Gj; Saltillo, Dr. J. (iregg, no. 107 [Gj; Sierra Madre 
above Monterrey, Nuevo L(‘on, Pringle, no. 10215 (as C. occi¬ 
dentalis) [G, NY, US]; Bagre, Minas dc; San Rafael, San Luis 
Poto.si, Rurpa.s-, IK). 5187 [Type in US, isotypes in NY, G]; El 

S. S. White, no. 1853 [G]; 


Mu 


mountain .stream, .se. of Saltillo, (’oahuila, (). M. Clark, no. 0090 
[OU]. F/. Mar.-Apr. Map III. 

This plant diffiTs from tin* typical form and from the var. 
texensis only in having the young branch(*s and pi'tioh's covi'n'd 
with a brownish, very tonuMitose pubesciuici*. 

Th(‘ I(>ave.s vary con.sidmably. Tho.si' of tlu* type and isotypi's 
{Purpus, no. 5187) hav(‘ tlu'ni distinctlv ovate with a cordate 
ba.s(‘ and acute apex and a shallow sinus, but very coria(*(M)us in 
texture. In this respect th<‘y re.sembl(‘ th(‘ heaves of the typical 
form, but beeau.si^ of their texture and sh(‘(*n thev also ri'scunble 
the var. texensis. In many of thi'.se specimens the leavers not only 
hav(‘ the sheen and the texture of the var. texensis but also have 
the general reniform shape. Th(‘ very gr(‘at difference in hvaf- 
shape of this variety makes (‘vident onc(' again the fact that this 
character is most unstable. It appears that the mon' common 
l(*af-.shape of th(‘ var. mexicana is the reniform om* and Ixicause 
of this, one regnd.s that Ro.se did not a.ssign a spi'cinu'n illu.s- 
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trating this shape as his type, instead of a plant having rather 
cordate leaves, as the Purpus one. In fact, when I laid out on a 
table all the herbarium sheets of this variety (mexicana) one of 
my students came along accidentally and was so impressed by the 
difference in leaf shapes that when I asked him whether he 
thought all the plants belonged to the same species he could not 
help from exclaiming: “Why, man, even a blind man could see 
that you've got several species there!” In vain did both of us 
endeavor to seek differences other than mere leaf-shape, but to 
no avail. His final conclusions, after working with me for a 
couple of days, substantiate mine, that the plant differs from the 
others only by the presence of the very characteristic pubescence. 

Nor do the flowers, fruits, or seeds of var. mexicana differ 
either from the typical form of this species or from the var. 
texensis. This same student even suggested that the palmate 
veins at the base of the leaves be counted. Being grateful for 
any suggestions which might help me to differentiate these three 
entities on some basis other than those already described, this 
was done. There appears to be no constancy in this feature, the 
veins varying from 7 to 9 in the typical form and in each of the 
different varieties. Therefore, the conclusion that the var. 
mexicana represents merely another variety of the typical form 
was further substantiated. 

The plant is quite common on the limestone hills and bluffs of 
the Edwards Plateau area of Texas where it appears almost 
dominant (with C. canadensis var. texensis often becoming a co¬ 
dominant with it). It also is frequent in the Trans-Pecos area 
of that state. From New Mexico there is available only one 
specimen, without definite locality and with a label which bears 
the annotation: “Plants of Texas and New Mexico.” This label 
has the words “Texas and ” scratched out, which obviously places 
the plant in the latter state. But the only comment on the label 
appears the cryptic one: “Camels eat this.” Dr. W. H. Camp of 
the New York Botanical Garden has written to Mr. W. A. 
Dayton (see comments above regarding C. arizonica) concerning 
this specimen in his usual humorous vein, as follows: “I don’t 
suppose that overgrazing by this animal is a serious problem, at 
least not in New Mexico.” Further collections from that state 
should be obtained before it would be safe to list it definitely 
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from that region. Its oeeurrence is not listed in Wooton & 
Standley’s Flora of New Mexico, whieh volume carries no mention 
of the genus Cercu whatso('ver. 

From old Mexico 1 hav(' seen speciimms, also growing in cal- 
can'ous habitats, in the north(*rn and C(‘ntral regions. 

One station near West Dallas, Texas, is represented by several 
s[)ecimens from th(* Rev(Tchon Herbarium which is now in¬ 
corporated in the Herbarium of the Mi.ssouri Botanical Garden. 
Becau.se the plant is found in Dallas, which is only about one 
hundred miles south of the Oklahoma line, we have been hoping 
to be able to includ(i it in the flora of the Arbuckle Mountains. 
Diligent field work in that area has not, at the present writing, 
revealed its occurrence there. 

Phylogenetic Relationships. My postulation regarding 
th(‘ phylogeny of Cercis may be sumiiKKl up briefly. It appears to 
me as though C. canadensis, the Appalachian plant which now 
cov(M\s so much of east(*rn North Am(u*ica, must be regarded as 
the old(‘st entity on this continent. 

C. occidenialis probably evolved originally as a variety of C. 
canadensis with its range (‘xtcmding w(*stward. Then, being cut 
off from its relatives by climatic and physiographic factors, it 
was unable to back-cross with its parent and hence developed as 
a separate entity. That geographic isolation is a cogent force 
in th(‘ d(‘V(‘lo{)ment of new specii^s is w(‘ll known, and, in my con¬ 
cept, r. occidenialis IxNiutifully illustrates this fact. 

Var. texensis also (‘volvx'd from C. canadensis, probably on the 
old liiiK'stoiu's of th(‘ C’omanchian sealx'd in c(Mitral North Anu'ri- 
ca,* and its coriaceous k'af might have had a positiv(i survival 
value in the very calcareous .soil. Ibit it was nev(‘r entirely re¬ 
mote from, nor cut off from, the typical form and himcc its 
pn'sent distribution somewhat overlaps that of C. canadensis 
although it has migrated considerably .south west ward on the 
lime.stone soils. Geographically, it illustrates our current inter- 
pn'tation of a taxonomic varicdy and morphologically it further 
substantiates this conc(‘pt. 

Later, and po.ssibly diu* to climatic conditions which may have 
brought about a mutation or a chromosomal aberration, a third 
entity aro.se. This grew on the old lirnestoiK's also but in a more 

J For extent of this st^^lbe(I see Hopkins, in Rhodoka. 40. 428 (1038). 
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xeric environment. In this case the adaptive response for this 
extreme might be observed in the tomentose pubescence of twigs 
and petioles, but otherwise there were no obvious differences. 

These two varieties then increased the geographic distribution 
of the genus as a whole so that its present range includes most of 
central, east central, and south central North America. C. 
canadensis var. typica and the varieties texensis and mexicana 
are not too unlike to make such an explanation for their ranges 
plausible. And C. occidentalis, because of its i.solation, would of 
course have been expected to evolve into a separate species 
morphologically unlike its relative's. 

Regarding the glabrous form of C. canadensis it appears to be 
merely an ecological response and occurring as it does throughout 
the range of the typical form is worthy only of recognition as a 
form rather than as a variety. 

The geographic distribution of the g(*nus in America is illus¬ 
trated by the accompanying maps. 
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A NOTE ON SAGITTARIA KURZIANA 

Walter V. Brow'n 

When Gliick* described his Sagiitaria Kurziana he found no 
mature achenes on the plants collected. As a n'sult his de¬ 
scription lacks data concerning this fundamental structure. 
Small- also had no achenes of t his specie's for study when he' re¬ 
duced it to synonomy. As a re'sult the status of this form has 
been uncertain. 

A number of plants of *S. Kurziana were collected from the St. 
Marks river at Newport, west Florida, one of the stations where 
Gliick collected type material. Achenes were obtained from one 
of the plants growing in a green-house pool as the result of cro.ss- 
ing one of its pistillate flowers with pollen from a plant of 
siagnorum Small. As there were no staminate flowers of S. 
Kurziana in bloom at the time this was the only source of likely 
pollen and so was used. The resulting mature achenes contained 


* GlUck, Hugo. 1927. Bull. Torn. Bot. Club 54: 257-261. 

* Small. J. K. 1933. Manual of the Southeastern Flora, p. 24. 




